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INTRODUCTION

In this treatise, which 1s by no means exhaustive,

I shall attempt to give a brlet historical resume ot

research done in the tield ot 'l'r1ge■1nal neuralgia with
its attendant problems, and to d1acuss in detail its
etiology, diagnoais, a7mptomatolo�, and treatment.

Original researeh has ot necessity been restricted

so that all the material oonaidered has been derived
from the publications and reports ot ac1ent1st.s who
have made distinct contributions in respect to its
etiology and treatment.

While there 1s still much to

be learned regarding this disease, medical acienoe has
elillinated a number ot former controversial points in

the etiology ot 'l'rigeminal neuralgia and at the same
time perteoted a treatment which has become increasing
ly specttio and etteotive.

A br1et seetion is devoted to the anatomy ot

pertinent structures in the region ot the 'l'r1gem1nal
nerve, tor without an awareness ot the proximity ot

some of these structures, one cannot appreciate the
numerous surgical problems which have arisen in re
gard to the treatment ot Tr1gem1nal neuralgia.

2

HISTORY
Hippocrates, Galen and Alb1nus made un�½stakable

reference to a eond.1t1on approximating Tr1taeial neuralgla, the tiret reterenee being made as early aa .00

B.C. (52)

Galen suggested that a section of the nerve

wa� the onl7 reliable treatment and pertor■ed a neuro-

to117 about 100 A.D.

.

It was not until llarieehal, body·•

surgeon ot Louis XIV attempted to perform aueh an oper
ation that Galen's treatment was used. (53)

Aecord1ng to Lewy (47) the first authentic case

was recorded by Fahr and Sohmidt 1n the eulogy ot J.

L. Bausch, a phJsielan who a�tered trom 'l'ritac1al

neuralgia for tour years until hie death in 1665. (47)

John Locke's deaeript1on ot the sign■ and ·symptoms ot

the Countess ot Morthunderland was aeourate enough to
Juatlty a d1agnoa1a of 'l'rltacial neuralgia. (48)

very deaeriptiYe e name

11

The

Tic Douloureaux•, a Frenoh ex

pression meaning a painful convulsive motion or fit,

partieularly of the muacles or the faoe, was applied
to.. th1 e condit1on by 11. And.rt:.' in 1756. (39)

In 1776 John Fothergill gave the t1rst classic

description ot this disorder.

He ·had never seen the

disease in anyone under forty years of age, but he
stated that after this, no one 1s exempt.

H1s ex.per-

3

ience covered fourteen cases ot 'l'rifacial neuralgia.

His deser1pt1on Qf the pain pathognomon1c ot th1• di
sease eould be taken from any present day textbook.
1 The

pain comes suddenly and is excruciating; it lasts

but a short time, perhap■ a quarter t� one-halt minute

and then goes ott; it return• at irregular interval•,

sometimes in one-halt hour, sometimes there are two or

three repetitions in a tew moment• • • • eating will
bring it on in some pereone.

Talking, or the least

motion ot the muscles ot the taoe, affects othera: the

gentlest touch • • • or the muscles ot the race affects

some.

The methods I had pureued tor the most part ob

tained btlt a temporary relief, till I made use or the.
extract of hemlock.

Since that time I have had re�ouree

to it whenever the disease occurred� and tor the most
part with success.• (20)

In 1775 Langier (53) cut the facial nerve at the

st7lo-mastoid toramen tor Tic Douloureawc, and 1n 1793
a neurecto1111 tor the same disorder was proposed by

.Abernathy. (53)

For approximately the next hundred

years the advanoement 1n etioloo and treatment was
not marked, the only s1gn1t1oant contribution in this

period being the suggested removal ot the Gasserian
ganglion made b7 Carnochan 1n 1858. (53)

4

In 1890 Rose (62) atte11pted the destruction ot the

ganglion wi�h a ouret and a year later Hartley (37) and
Krause(37) simultaneously devised a method tor 1ntr
cran1al neurectomy by the temporal approaeh.

In 191•

Patr1ek (56) presented his classic paper on the symp
tomatology- and diagnosis.

all achieTements

Arter this time praot1oall.y

or h1etor1oal importance deal with

treatment, wh1eh will be discussed in more detail in_
that seot1on.

5

ANATOMY

The Gasser1an ganglion ie the homologue of the

posterior root ganglion of the spinal nerves.

It

occupies a shallow depression on the upper surface of
the petroue bone.

It is crescent 1n shape, the con

vexity being directed upwards, forwards, outwards;
downwards, backwards and inwards respectively.
The three divisions Join the anterior border, and

the sensory root emerges from the posterior concave

border to drop down into the posterior tossa and enter

the pons.

The motor �oot lies at first medial to the

sensory root but soon passes forward and outward be

neath the sensory zoot and ganglion to reach the man
dibular division.
in the same sheath

Both motor and sensory roots lie

or

dura mater.

Thie widens out 1n

front to form Meckel's cave. (68}

R. D. Lockhart {49) describes the dural arrange

ment in the following worde:

11

The dura mater of the

poeterior aspect of the petrous bone, near the apex,

ls prolonged forward like a glove, investing the upper

eurface of the apex

or

the petrous bone and the ephen

o1d 1 s grBat wing near the pituitary "door-step" and to

extend upwards fully halt the height of the cavernous

sinus, the whole extent of the glove, or cave of Meckel,

6

being concealed by the dura of the middle fossa • • •
the cave ie an evag1nat1on of the dura
foesa under that of the middle fossa.•

or the posterior
It carries with

it a prolongation of arachnoid which becomes partially
adherent to the anterior part of the ganglion, which

1a bathed in cerebro-spinal fluid.

The great super

ficial petroeal nerve also lies beneath the ganglion
as it passes forward from the hiatus Fallopius to the

foramen lacerum medium, there to be Joined by the deep
petrosal nerve from the carotid sympathetic plexus,

thus forming the v1d1an nerve.

Unlike the motor root

of the V cranail nerve, it 1e extra dural throughout
1ts course. (68)

Medial to the ganglion 1e the cavernous sinus with
in which lie the lII,IV, and VI cranial nerves and the
internal carotid artery, above which 1s the pituitary

fossa.

The VI nerve is associated intimately with'the

Gasserian ganglion as it passes trom the bas1spheno1d

forward through a fibro-oseeoue canal (Dorillo's)

formed by ligaments passing between the base of the
posterior cl1no1d process internally, and the apex of
the petrous bone externally, and thence into the caver

nous sinus.

The close relationship of the VI cranial

nerve to the apex of the petrous bone 1s of sign1f1-

?

cance in Graden1go's syndrome. (68)
Behind and above the ganglion is the superior
petroeal sinus which is easily injured during operations 1n this region.

Immediately behind and below

the ganglion 1s the internal auditory meatus, through
which pass the VII and VIII nerves; still farther behind are the IX,X and XI nerves, all converging toward
the Jugular foramen. (68)
Kanavel and Davis 1n 1922 (42) examined one
hundred skulls from whieh they drew a number ot pertinent conclusions regarding the surgical anatomy of
the Tr1gem1nal region.

They are convinced that the

foramen sp1nosum le the most logical localizing point
since it is the first land.mark encountered and since
it contains the important middle meningeal artery.

Measuring from the lateral edge of the toramen spinosum,the Gaseerian ganglion 1e 1.66 centimeters distant and at an angle

or

15 degrees poeter1orally~

They invariably located the Gaeserian ganglion over
the foramen lacerum which contains the internal carotid artery and its associated plexus of ve1ne and sym-

pathetic nerve fibere.
In eixty of theee specimens examined they made a
detR1led study of relatlonehip between the motor and

sensory roote, concluding that they could be eepar-

8

ated with ease.

or

further surgical significance, it

was observed that the motor root was whiter, its fibers
more compact than the sensory root, and ite diameter
approximately that of the lead from a pencil.

It

leaves the pon1 medially and somewhat superiorly to
the sensory root, curving about the medial aspect of
the portio major and passing inferiorly to the ganglion.

The course 11 somewhat oblique until 1t reaches

the mandibular div1sion,w1th which it becomes incorporated. {4:3)
The ophthalmic d1v1s1on, smallest braneh of the

fifth nerve, 1a purely sensory and about one inch
longe

It is Joined by sympathetic fibers from the

superior cervical ganglioii

..)11~t

before entering the

sphenoid fisRure, then d.1v1des into the frontal, ~acr1mal and na~o-ciliary nerves. (15) Atferent impulses
pass by way of the ophthalmic division from the eye
to the Gasserian ganglion and then on to the pons.
Some fibers end in the chief sensory nucleus and othere
pass through the pons and medulla to the uppiir seg-

ments of the spinal cord~ (15)

'II
1

111

Davis and Hoven (ll) from their studies on the

,11
i/
'I,

'i

surgical anatomy of the sensory root of the V nerve

if

have concluded that throughout its course and to 1te

I

I
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termination as the spinal root 1n the pons and medulla
oblongata, the nerve fibers maintain a definite relationship to the peripheral divisions.

It was fur-

ther demonstrated that at the entrance of the sensory
root into the pons, the lower and probably the lowermedial fibers represent tho~ ~~neerned with the ophthalmic d1v1ston; the upper and upper-lateral fibers
represent those concerned with the maxillary and mandibular divisions of the peripheral nerve.

To recapitulate, Davis and Hoven (11) stated
that "from these studies 1t is evident that. • •
although there are various anaetamoses along the course
of the root, the fibers which form the various divisions
of the Gasserian ganglion appear to occupy a definite
position in the root in the region of its entrance zone.u

i1

I
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ETIOLOGY
One of the most significant factors in the eti-

I
11

ology of this disorder 1s that of age, and yet although

I

its importance is definitely recgonized by authorities
it is not really stressed.

In the earliest record,

thE·t ot John Fothergill, (20) he says, "I have never
111

i1:1

seen the disease 1n anyone under forty yea:rs of age,

fi-':

~

'.]I

but after that '(age) noone is exempt.

All the early

11

records of the disease mention patients in their
middle age or older.

Patrick (56} in a review of two-

hundred and twenty-one patients found that fifty-seven
percent began between the ages of forty and sixty.
Obviously this is more than mere coincidence.

Tri-

facial neuralgia does not occur in the young individual.
What physical differences exist between the young and
older person which account for the greater incidence of
this disease in people who have passed middle age?

l
I

"I.'

Trifacial neuralgia definitely occurs in individuals
1.'I·

who are already in their devlining years, often in
the fourth and fifth decades.

One of the most common

j

1.·

I
¼

findings associated with these ages is that of arteriosclerosis.

Statistics show that ninety percent of the

patients with Trifac1al neuralgia have hypertension ot
'

over one hundred and sixty systolic.

J

i

I1

-I
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Since this type of neuralgia ie unknown outside
the cranial sensory nerves and since their only anatomic difference is in passing through heavy bony foramina, accompanied by arteries, perhaps the continuous

1\l

1:

Ii'/'

pounding of sclerosed vessels against the nerve serves

I!'
I:
'J,:1

i1

as the trigger which sets off the pain. (32)
Recent studies by Karl, 1945, (44) seem to indi-

JI

jll

Ii

i!
Iii

cate a relationship between Trifacial neuralgia and

11

defective cerebral circulation in the mechanism of pain.
In his experiment in which only those cases with true
trigger zones were considered, the patients were told
to indicate (on pressure of the trig~er zones) the moment of onset, duration and intensity of the attack.
Controls were established by inducing pain at three
minute intervals for twenty-one to thirty minutes. (44)
From his studies Karl (44) concluded that Trifacial

lJ:

I::

neuralgia is the result of paroxysmal iechemia or the
trigeminal structures which could be central of peripheral, but he goes on to eay that it hardly seems
probable that the central -ischemia could have such isolated effects.

Peripheral iAchem1a involving the Gasser-

ian ganglion could result in a circumscribed disturbance.

~

I
i

j,

l
ti

Ii
[!

I
'I'

The vascular bed of the ganglion is poor.

Stimulation

affecting the trigger zones causes reflex vaso constric=

Ii

l'

l
Ii

!'·
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tion of the tr1gem1nal structures.

When superimposed

on narrow vessels, it could conceivably result in pain,
characterized by short attacks, the effect of periodic
vaso constriction.
In two hundred cases studied from the standpoint of
the age of the patient, the following conclusions were
recorded; (56)
Age at onset of the disease:
First decade
Second decade
Third decade
Fourth decade
Fifth decade
Sixth decade
Seventh decade
Eighth decade

.5

1. 5
5.5
18.5

percent

.

H

II

28.5

If

29.5
12.5
4.0

"ii
If

Patrick (56) concluded that the disease began in the
ophthalmic branch in only eight and one-half percent
of the cases, but that forty-nine percent began in the
maxillary branch, and twenty-five percent in the mandibular and seven and one-half percent in any two

j.'1

j.!

branches.

But even this small percent of the first

brsnch is greatly reduced as we analyze the cases more
critically.
by

In only one percent of the cases studied

Patrick was the pain limited to the first branch. (56)
In some cases in which the pain seems to be partic-

ularly troublesome in the first branch, it had really
originated in the second branch.

Later in giving the

m
,I.

:l
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history the patient forgets the trifling pain in the
second branch and states that the pain began in the
supraorbital region.
Lewy, Sicard, Alexander and others from their
studies (56) draw the same conclusions as Patrick. (56)

"

The following table in this connection seems especially significant~ regarding the incidence of pain according to the branches involved:
div.

times noted

percentage

cases

1

71

18.5

35.5

2

16?

43.6

83.5

3

145

37.9

72.0

In 47 percent of the cases the pain was limited to
only one branch, 43 percent experienced pain in two
11:

branches, and ten percent had pain in all three divi-

!1

i:

sions.
These investigators (56) also found that in cases
where two branches were involved the combination was
either first and second, or second and third; never
the first and third, proving very conclusively that
when two nerves are involved, the second is always
involved and the-first never involved alone.
Since it appears from these carefully authenticated figures of Patrick's (56) that actually only

~
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the maxillary and mandibular branches are involved,
the next question to be solved is the cause of this
me.nifestation.

This location does suggest a. dental

problem to many observers, but the numerous patients
who have had their teeth removed for this disease
will testify that they experienced no relief from
such a procedure.

However, it may well be that the

diseased teeth have set up a definite chain of events
which can continue even after the teeth have been
This is my own idea however, and I have

removed.

been unable to find much investigation along this
line by reliable investigators.
Ell!s ( 17) after studying eight cases with
typical true frifacial neuralgia arrived at these
conclusions:
1.

There seems to be a definite asymptomatic
maxillary sinusitis with negative Xra.ys, brilliant transillumination, no
pus in the nose and no naso-pharyngeal
catarrh.

2.

In eight cases, sinuses were macroscopically identical. They all contained
polypie Pathologic microscopic reports on removal also were identical
and agreed with the macroscopic.

3.

Eight cases prove nothing conclusively,
yet their concurrence merits a careful
scrutiny of all patients with Tr1facial
neuralgia with the idea of the sinuses
role in etiology.

\,i
l'
ri:1

~'
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4.

Neuralgia may be due to toxic condition
of sinus contents or to pressure on exposed nerve of the second division. (17)

Another interesting phase of the etiology of this
malady is the fact that occasionally herpes follows
the section of one of the divisions of the fifth nerve
for Trifac1al neuralgia.

Some authorities consider

this to be due to the cutting the sympathetic fibers
which occurs at the same t!me.

Herpes of the face

especially of the supraorbital area may attack a
patient just as herpes does in any other part of the
body.

To quote Stammers, (68)

11

There is no pe.rma-

nent damage done and these patients never become the
victims of post-herpetic neuralgia.

11

The question is

the topic of much debate with well-known authorities
on both sides of the issue.
Peet (57) from research completed in 1929, describes two cases of post-herpetic Trifacial neuralgia
one in a woman seventy years old, and the other a man
sixty-nine years old.

He concludes also that fortu-

nately the incidence of herpes in this disease is
rare.

Frazier (26) found one case of post-operative

herpes in five hundred and twenty cases studied.
Cushing (6) mentions three out of three hundred and
thirty-two cases of Gasserian ganglion operations, and

16

Peet (57) found three cases of post-operative herpes
out of four hundred cases studied.

This phase is

persistent but much less common than temporary neuralgia, which occurs fairly frequently and last from
one to three months after the onset of the herpes.
This type appears most often in those patients in the
upper age bracket. (5?)
Head and Campbell (38) note that the lesion in
herpes ophthalmicus of facialis is located in the
Gasserian ganglione

They described hemorrhages into

the ganglion, destruction of the ganglion cells, and
round cell infiltration.

Degeneration extended through

the sensory root, pons, and medulla. "Simple herpes
occurs commonly after section of the sensory root,
probably as a result of irritation of the ganglion
during its exposure." (38)

In fact they say that the

herpes apparently develops only in the distribution
of that particular portion of the ganglion from which
the dura is elevated. (38)
Peripheral neruectomies and deep alcoholic injections have not given permanent relief.

This re-

sult could be expected since definite pathological
changes are known to be present in the Gasserian
ganglion.

In the two case mentioned above, the pain

~
11

I

I
't

it

I
!
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persisted after the section of the sensory root of
the ganglion.

In one case the patient was definitely

improved, the other experienced as many attacks as
previously but peripheral stimulus no longer induced
an attack. (38)
Dana concludes (8)that this phase of the disorder sometimes starts as a true infectious neuritis in the form of a herpetic or ascending neuritis,
due to a local disease of the gums, the antrum or the
osseous tissues.

Some of these herpetic forms run

an acute course, lasting only a few months and are
easily cured, ~ccording to O'Neill. (54)
There are many clinical,pathological and experimental observations which suggest that the herpes
virus may invade and reside within the nervous system
of man.

Long ago Goodpasture and Teague (30) demon-

strated experimentally in rabbits, the importance of
the trigeminal nerve and the gasserian ganglion as a
pathway of invasion by the virus from the periphery
(cornea) to the brain stem. {30)
In this connection there are two very suggestive
clinical reports, one by Stengel and one by Hoff and
Potzl (30) of acute encephalitis of the brain stem
associated with unilateral cranial nerve signs, in-

iI
I
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eluding the trigeminal, together with herpes fac1al1e
and herpetic keratitis of the involved side.

Walter

Freeman (30) notes that in those instances where the
patients with herpes died of pneumonia or other illnesses, autopsies showed inflammatory infiltrations
of the Gasserian ganglion with extension of the process in one case into the substantia gelatinosa, and
for a short distance along the descending root of the
fifth nerve. (30)
Goodpasture and Teague (30) have suggested that
the Gasserian ganglion and the fifth nerve may be a
nidus in which the herpes virus lies latent and from
which it travels centrigully to the skin from time to
time to produce active eruption of herpes fac1al1s.
In support of this idea he refers to the established
fact that herpes of the face frequently follows operations upon the Gasserian ganglion, notably after
retro-gasserian neurectomy for Tr1fac1al neuralgia.
Even less drastic injury to the nerves may be sufficient to provoke herpes. ,61)
To test more directly the supposition that herpes
virus may exist in a latent or inactive state in the
ganglion or nerve, nervous tissue obtained at operation
for Trifacial neuralgia was examined for the presence of

I
1]

1,

"'·,
1!

);,,

'fl'

l
11.
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virus in a series of five patients. (29)

It 1s or the

greatest interest that three of these patients developed labial herpes on the side of the operation on the
second poet-operative day.

Fluid from the vesicles of

all three produced typical herpetic vesiculation
followed b,1 purulent keratitis and corneal scarring
when applied to the scarified cornea of rabbite. (30)
While this proved the infectious nature of the
peripheral lesion of the post-operative herpes, nevertheless no virus was demonstrated in the Gasserian
ganglion or sensory roots of the fifth nerve supplying
the skin area upon which the lesion developed.

While

the series of cases is incomplete, it is significant
I

by reason of the high incidence of post-operative
herpes in it.

Another interesting conclusion is that

herpes zoster of the trigeminal nerve always affects

I

j

I:
ti

'
11

the ophtha,J.mic division of that nervej and practically
never affects the other two branches.

tii

It is a chal-

lenge to medical science to determine why the ophiVi

thalmic branch alone 1s affected under these circumstances and to explain the reason that Trigeminal
neuralgia affects only the second and third branches
of the fifth nerve, and then to determine the correlation between these two facts.

It

~;,,
q
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SYMPTOMATOLOGY
The symptomatology of thie disease is so distictive
and so definite that once a physician sees a patient
suffering from Trifacial neuralgia, he will rarely mistake it for any other disorder.

Trifacial neuralgia is

characterized by a type of pain which is excruciating,
eudden in onset, and momentary with varying periods of
complete relief.
Patrick (56) states that the pain of this disease
is essentially short-lived.

Nearly always the disease

begins with an instantaneous sharp pain and for some
time the pain is intermittently repeated.

Occasionally

it is compared to zigzag lightning across the face,
stabbing, tearing or searing.

Very rarely is the pain

preceded for a short time by a vague sense of discomfort
i!:
j_il

or paresthesias of some sort.
In exceptional oasee the patient may have nothing
but the instantaneous pain for years, but ordinarily
after some months the pain becomes of longer duration,
constituting a paroxysm, but even then they are always
short.

Any pain about the face, forehead or temple

which is a steady ache even with exacerbation or which
is continuous for half an hour or more is not Trifacial
neuralgia.

Too, the pain of this disease does not throb

Ii;

',,I
!

I
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with the same rhythym as the pulse nor are any of the
special senses affected in Trifacial neuralgia. (56)
In respect to the classic tender points or pressure points of Valleix, Patrick seys that, "in substance, these are non-sunt." (56)

"Firm pressure of

any nerve of sensation on bone is painful as witness
the ulnar at the elbow.

In short the tender points

of Valleiz as such are absent in Trifacial neuralgia,
and are present in many other affections, and are a
semilogical delusion and a diagnostic anare."

(56)

Patrick (56) did introduce the term, "trigger
zonee 11 •

By euch

a term he meant,

11

an area in which

slight irritation will start the pain.

11

be in one place and the pain in another.

The zone may
11

Ii

I

These areas

may also be in different positions in different individuale, depending on the branch involved.
Patrick (56) also found that during the paroxysm
of pain there were mild vasomotor and secretory signs;
flushing, lacrimation, salivation, a nasal flow.and
perspiration: paling was not noted.

i
Iii

Trifacial neuralgia is chronic with no tendency

ij;
j.

to recover, although there are remissions as a rule.
Quiescent periods of four to six months are very frequent and may last two to five years.

The disease

!l
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however tends to grow worse with time, with paroxysms
coming at more frequent intervals. (56)

f

!

I
~I'

I,
!1

l:
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DIFFERENTIAL DIAGNOSIS
Trigeminal neuralgia must always be considered
when dealing with a complaint of pain in the face,
although this diagnosis is frequently made when
actually the condition is not due to this malady at
all.

The essential feature of Trifacial neuralgia 1s

paroxysmal pain, the paroxysms lasting about a minute
and one-half and becoming more frequent in occurrence.
There are complete remissions during which time there
are no subjective sensations whatsoever, and the patient
is normal in every respect.

Each paroxysm is excrucia-

ting 1n onset, the pain being described as shooting,
stabbing, tearing, lightning-like.
pain or ache.

It is never a steady

The area involved may be any one of the

peripheral branches

of

the fifth cranial nerve, the

second and third being most common, and very rarely
ever beginning in the first branch although it may
progress to the ophthalmic branch later. (56)

The

pain is initiated by talking, eating, sneezing, shaving, or touching a certain spot which is constant in
that particular 1nd1v1dual, the so-called "trigger
zones" of Patrick. (56)
There ie a type of pain which is deep seated in
the region of the root of the nose, upper maxilla, and

24

malar bone, and down into the neck.

Sluder(66) de-

scribed this syndrome and believed it due to congestion or inflammation of the spheno-palatine ganglion
secondary to infection of one of the para nasal sinuses.

The pain is more or less continuous and there is

impairment of sensation.
Hunt (24) has described a facial pain affecting
the external auditory meatus and radiating into surrounding parts which he attributed to inflammation of
,,,·/

the geniculate ganglion.

It is not paroxysmal, however

and in fact is not accepted by most authorities as an
entity.
Glossopharyngeal neuralgia, on the other hand, 1s
a well-defined syndrome.

1:i,

i
~:
f(
f.

i

The pain is very similar to

Trifacial neuralgia, but the trigger zones are located
in the pharynx and tonsillar toesa.

Swallowing usually

brings on an attack, and cocaine anesthetization will
usually relieve it. (24)
Migraine is frequently accompanied by pain in the
region of the eye, but the headache and ocular disturbances such as steaminess and fornication spectra make
the diagnosis fairly simple.
Herpes, affecting most commonly the supraorbital
region, ls accompanied by very severe pain which is
continuous, however.

This fact and the eruption serve

i,,
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as differentiating factors.

(24)

There are also cases in which there is actual
pressure on some part of the trigem1nal nerve.

Common-

est is probably the acoustic tumor or neuro-fibroma ot
the auditory nerve. (2)

The usual complain is increas-

ing deafness, vertigo, nausea and vomltinge

On rare

occasions, however, facial pain is the first complaint
and the whole picture may simulate major neuralgia. (2)
Gradenigo(s syndrome was first described by Gradenigo in 1904. (68)

It consists of otitis media with or

without involvement of the mastoid, accompanied by
sixth nerve palsy and sometimes by pain in the trigeminal area.

Graden1go attributed these symptoms to

infection of the air cells at the tip of the petrous
part of the temporal bone.

This leads to congestion

and edema in the fibro-osseous canal through which the
sixth nerve passes, as already described in the section
on anatomy, and also in the region of the ganglion ae
it lies over these cells.

The syndrome is recognized

by most authorities, but its interpretation is a matter
of controversy. (68)

Vagal considers it to be due to

a localized meningitis over the apex of the petrous
bone. (68)

Kuick on the other hand thinks it is due to

a toxic neuritis. (68)
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MEDICAL TREATMENT

I
'.I

Interesting as the history, etiology, and diagnosis

t
ffi

have been in this study none would be of much value if
it were not for the marked advancements made in the field
of treatment.

~
~

l

While the surgical procedures and methods

of medical treatment were probably evolved at about the

I

same time, I shall discuss the latter at this time, and

J

go into more detail regarding the surgical treatment

~
~i
3

~
_1.J

later in this paper.
In Germany during the first world war, trichlorethylene was being used for removing grease from machinery.

It was observed by Oppenheim (16, that workers

in this factory were developing a bilateral anesthesia
of the tr1geminal area without motor involvement.

Upon

Oppenheim' s suggestion, Flessner (lG ,: in 1915 first
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used trichlorethylene in the treatment of Trigeminal

f

neuralgia.

j

His results were encouraging to the extent

that they stimulated other clinicians tc. use the

same

methods and medication, and although their results were
less favorable, there was still sufficient improvement
to warrant its continued use for the relief of pain. Q-6,)
Most observers have concluded that the drug 1n its pure
state is safe and without toxic effect.

AlJenick (16)

in a series of twenty cases mentioned that there was only

i

I
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one unusual reaction in a man who displayed a manic
state but this reaction was only temporary.
Glaser (16) concluded that trichlorethylene was
not toxic.

Eichert (16) in 1936 was the first to re-

port specific .toxic responses to the use of the drug
in its pure state.

He reported two cases both of

whom revealed severe psychotic manifestations.

There

have been no other reports in the available American
literature of any psychotic manifestations, following

l!

I
•

I
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the use of trichlorethylene. (29)

Reckle's (60) re-

port emphasized the fact that toxic effects may result
from injudicious use of this drug, and that careful

I
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questioning as to previous medication in such cases
is needed.

He gives the upper limit of therapeutic

dosage as sixty drops four times daily. (60)
Osmic acid was first introduced by Neuber of Kiel.
(53)

It was used in solutions from one percent to as

high as twenty-seven percent, injected into the nerve
trunks.

It relieves pain immediately and in a great

percentage of cases for a long period of time. (53)
This method was hailed by many as a cure for Trigem- (14)
inal neuralgia but the majority of physicians did not
even attempt to use it, since by this time the surgery
was refined to such an extent that it was safe and pro-
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vided permanent relief. (53)
More recently another medical method of treatment
has been suggested by Borsook (4) relative to the effects
of massive vitamin therapy.

Fifty-eight cases of true

Trifacial neuralgia were used in the experiment.

Their

reason for attempting this was the desirability of finding if possible some alternative to the most effective
treatment yet devised--the surgical eection of the sensory root. (4)
Borsook's treatment is divided into two parts: (4)
first, an active therapy and second, a modification of
diet.

The active therapy consists of intravenous in-

i;

i

I

I
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jections of ten milligrams daily of thiamine hydrochloride.

Vitamin Bis as effective by the intramuscular

route as intravenously.

Twenty-five percent of the

patients treated failed to respond satisfactorily to
the vitamin B therapy alone.

This was supplemented by

injectione of liver extract to the group who were slow
to respond to Vitamin B alone.

This liver was given in

one-half cubic centimeter doses intramuscularly three
times a week.

The diet consisted of high vitamin, low

carbohydrates.

These patients had been under observa-

tion for six to fourteen months.

To date thirty-seven

were markedly improved, fifteen were somewhat improved,

l
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three were slightly improved and three not improved
at all.

( 4)

Present palliative measures are on the whole unsatisfactory.

Trichlorethylene may help at first but

frequently becomes totally ineffective at a later date.
(4)

One of the most successful forms of palliative
treatment, that of injecting the trigeminal nerve with
various druge, forms an interesting phase in the history
of Trigeminal neuralgia.
In 1840 Rynd (53) who first used hypodermic injections (by a gravity device) made the first attempt at
peripheral injections of a nerve for neuralgia.

In this

injection he used morphine and creosote but with unsatisfactory results.
In 1874 Bartholomew (53) injected the nerves with
chloroform but his results were transient as the chloroform failed to produce neuron degeneration. In 1884
osmic acid w&<s introduced by Billroth, Neuber, Eulenberg and Schapiro. (53)

Since this was more lasting in

its effects, attempts were made to inject the peripheral
divisions of the fifth nerve at increasingly higher
levels in the hope of further delaying regeneration and
thus prolonging the periods of relief.

Injections with

i'.i

i

I
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osmic acid were more destructive and often disfiguring
scars resulted from tissue necrosis. ( 5~
Petres and Verger of France in 1902, (52)

and

Schlosser (64) of Germany in 1903 introduced the use of
alcohol, and their technique was further directed
toward the injection of the nerve with previous exposure by operative means.

Alcoholic injection has been

practiced very extensively since this time.

Various

techniques have been used for the injection of the peripheral division at the base of the skull by directing
the needle into the foramina of exit of the second and
third division of the fifth nerve.
Schlosser (64) describes the method he used in
eight cases, and states that his results were gratifying.
'i.l:.i

He operated on this principle: he grasped the ear of the
patient, pulled it up, and injected a needle into the

I
I.

anterior border of the mastoid process and plunged it
two centimeters deep and somewhat forward, following the

I

cartilaginous acoustic duct.
He states, "one gropes with the needle until he
feels the bony resistance of the stylo1d process.

l
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Be-

I
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I

hind this lies the style-mastoid foramen from which the
facial nerve emerges, following the temporal curve ..

11

He

continues, "when the nerve is located the fluid is injected.

With such a procedure one must be mindful of the

1
I
,.
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parotid gland, external carotid artery, temporal artery,
posterior facial vein, jugular and internal carotid
artery.

Since the jugular veins lies posterior to the

facial nerve to the depth of three centimeter one uti=
lizes a cannula which ls not more than two and one-half
centimeters long.
"One gives repeated injections, injecting a small
amount at a time, until one gram has been used, keeping
the needle in place at all times.

Successive injections

are essential to the success of the treatment inasmuch
as one learns whether he has hit the nerve, in which
case the desired result, facial paralysis, occurs.

One

withdraws the needle a little to see whether the paralysis
disappears quickly.

After another period, one can con-

;l
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tinue the injection.d
Schlosser (64) claims that a degeneration of the
nerves or ganglion occurs after the injection of alcohol and continues after repeated injections until only
the neurilemma remains.

This effect is brought about

by dissoluticn, coagulation of albuminous material and
by dissolution of the lipids$

At the turn of the century alcohol was not ueed by
the majority of practitioners except when other methods
had failed.

In 1911 Pusey (53) succeeded in 1njeeting

t,,
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the Gasserian ganglion with alcohol but since the results were nearly fatal he abandoned the procedure.
In the same year Tipton injected the ganglion through
the foramen ovale (53) and in 1912 and 1913 Harria and
Hartel(53) developed special techniques for the in=

II
r

jection of the ganglion.

i:

Adson in 1919, (3) despite the fact that he himself performed more radical operations, said that he
felt that alcoholic treatment had a definite pla~e in
the treatment of Trigeminal neuralgia.

He believed

that it was a valuable diagnostic aid, since it relieves
true Tr1gem1nal neuralgia. (3)

~
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Too, there are inoper-

able cases which, Adson(3) mentions, can be relieved

ti

by alcoholic injections.

"',.,

The average period of relief

in such cases ie approximately nine months.

~

But Adeon
j1

warns that injection of the Gaaserian ganglion may be

dangerous if mistakes are made and alcohol is injected
into the cerebro-spinal fluid and/or brain stem. (3)
In 1920 he published a report of three hundred and
eighteen patients who had received eight hundred alcoholic injections.

They were given one thousand and
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five palliative injections: ninety had radical operations with complete relief, two hundred and twentyeight were still suffering from the disease, and were
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still seeking relief by temporary means. (3)
Hutchinson in 1919 (40) was injecting four and
one-half to five cc. of alcohol deeply into the second
branch at the foramen rotundum, and the third branch
at the foramen ovale, with satisfactory results.

Flynn

(19) arrived at the following conclusions from a study
of one hundred and fifty cases treated by alcoholic injections, in which the history and late results in
forty cases were given:
1.

The average duration of relief was for seventeen months following the first injection,
and for twelve months following a second
and subsequent injections.

2.

Alcoholic injections should be offered as a
means of temporary relief of pain for
patients who are unwilling or unable to
have section of the sensory root done. (19)

Many men have described their technique for inject- (13)
ing the Gasser1an ganglion but Putnam and Hampton's (59)
technique is a refinement of the usual method, and I
shall describe it here.

The anesthesia obtained by in-

jection of the Gasserian ganglion is permanent, but if
incomplete the same possibility of recurrence exiets as
1n subtotal section of the root.
Putnam and Hampton (59) describe a modification of
Hartel's method in which the puncture is made during a
brief period of anesthesia and the position of the
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needle is established by means of roentgenograms taken
during the procedure. (59)

The patient is given no

preliminary medication; he is then strapped to the
operating table and a solution of ten percent anesthetic is injected slowly into a vein until the patient
is in a deep sleep.

From here on prompt action and

team work are absolutely necessary. (59)
The needle guide is inserted at the angle between
the ascending ramus and the malar bone and pushed medially and upward, between the buccal mucosa and the
mandible until it reaches the floor of the skull.

The

tubular guide is maneuvered until it can be felt to sink
through the foramen.

This usually causes a slight Jerk

of the lower jaw. (59)
As soon as the needle guide is felt to be in the
foramen, the stylet may be removed and replaced by a
long needle.

From .25 to .5 cc. of one percent procain

hydrochloride is injected.

The inner needle is with-

I
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drawn and a roentgenogram is taken along the axis of
the needle guide.

By that time the effect of the anes-

thetic has begun to wear off, and the patient will respond to pin pricks so that it may be ascertained
whether or not there is the desired anesthesia of the
side of the face.

If the anesthesia 1s ~omplete, if no
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blood or sp1nal fluid can be aspirated and if there 1e
no dilation of the pupil or weakness of the external
rectus muscles, the injection of phenol or alcohol may
be started.

Alcohol is usually the liquid injected but

sol~tions of urea hydrochloride or quinine
hydrochloride
;
in '-1uantit1es no more than 1-5 cc. may be used.

In

twelve cases noted all obtained relief from the pain
of the disease. (59)
From the foregoing studies one reaches these
conclusions:
1.

In all early true cases and if only the
supraorbital branch is involved, one
should inject the nerve peripherally.

2.

Where the third branch is involved alone,
the surgeon should inject it as 1t leaves
the foramen. In all other cases the
ganglion should be injected.

3.

Where repeated tntraganglionic injections
have failed the operation of Frazier or
Cushing is adv1ced.

4.

Secondary neuralgias are treated according
to their etiologic factors. (59)

Grant in 1936 (31) discussed alcoholic injections
as a mode of treatment.

Complete relief, he foundj de-

manded injection directly into the nerve sheath.

The

nerves are three millimeters 1n diameter and lie four
and one-half or five and one-half centimeters beneath
the skin.

External landmarks have slight differences
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relative to the deeper structures in the brachycephalie
or dalichocephalic individuals.

There must be repeated

practice on cadavers before using this method clinically.
(31)

Grant does not approve of anesthetics since the

painful reaction caused by the entrance of the needle
point into the nerve is the only evidence that the
needle has been properly placeda (31)
Alcoholic injections may serve as an aid in differential diagnosis.

If the injection produces expected

anesthesia and also relieves the pain the malady is no
doubt Trifacial neuralgia.

If the anesthesia is pro-

duced with an unrelieved pain, the case will probably
be one of the minor neuralgias. (31)
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SURGICAL TREATMENT
The treatment of Trigeminal Neuralgia represents
a distinct surgical achievement, not one in which
surgery has been summoned for the removal of pathological tissue but one directed solely toward the relief ot a subjective symptom and in which the relief
of a symptom gives complete and permanent freedom
from all evidence of the disease.
"'.rhe history of the treatment of Tr1gem1nal Neuralgia extends through a thousand years and more, a
record of discouraging effort, trial and effort in
which every sort of treatment seemed of no avail, and
where there was no r~cord of a permanent spontaneous
cure 1n any case ot this disease.

The perfection of

the surgical treatment of major Tr1geminal neuralgia
1s the work of many men, in which some few stand out
conspicuously, but where special achievements were made
possible only through the development of neuro-anatomy,
animal experimentation, the advent of anesthesia, the
practice of aseptic technique and the development

or

more surgical refinements.
It 1s believed that the first attempt at treatment
was a neurotomy made by Galen in 180 A.Do

Through

Galen1c t1mee it was believed that the face was

;,j
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supplied with a double innervation through the fifth
and seventh cranial nerves; that each carried both
sensory and motor fibers. (5l)

Meckel's careful

dissection in 1?48 of the fifth nerve first suggested
on anatomic evidence that the fifth nerve controlled
sensation to the race through its three terminal divisions, and that the motor branch innervated only the
muscles of mastication and not the facial muscles of
expression. (53)

In the same year Schlichtung (11)

first cut the infra orbital nerve tor a painful condition called "face neuralgia", without appreciation

or

the physiologic function of the fifth and seventh
nerves.

Langier 1n 1??8 (53) cut the facial nerve

at the stylo-mastoid toramen tor Tic Douloureaux, but
"without material beneftt".

Neurectomy wae recommended

in 1793 by Abernathy. (53)
It was only 1n 1821 that Magend1e and Sir Charles
Bell (53) almost simultaneously presented experimental
proof of the sensory function of the fifth nerve and
the motor function of the seventh.

And in the same

year L1zars first cut the inferior dental nerve in an
effort to relieve a ~rifacial neuralgia located in the
mandibular region. (53)

Thus, baeed on Magendie and

Bell'e experimental work endeavors were thereafter
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directed toward the relief of the paroxysmal pain ot
Trigemlnal neuralgia by section or avulsion of the
peripheral branches of the fifth nerve.

These earlier

surgical procedures were limited by the lack of anesthesia and antisepe1s and were indeed a major surgical
attack for both the patient and surgeon.
With the development of anesthesia in 1846 and
Lister's contribution to science, antisepsis, the operation of peripheral branch resection and avulsion was
resorted to with greater confidence.

More radical

operations resulted in resection of nerves nearer the
base of the skull.

This retarded regeneration of the

nerve and gave longer periods of relief to the patient,
but usually within twelve to eighteen months the pain
returned. (53)
Failure to obtain permanent relief led to many repeated peripheral operations with much scarring and
deformity of the face.

Trousseau in 1878 summed up

his extensive experience 1n neurotomy and nerve stretching by saying,

11

Even now after more than thirty-six

years of practice, I have never known it (Tr1gem1nal
neuralgia) to be cured in a single case 1 • (53)
Professor Billroth made resections near the uase of
the skull and obtained better results but after oper-
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at1ng seven hundred and thirty cases by neurectomy
said that recurrence happened sooner or later in every
case.

Avule1on ot peripheral portions ot the tr1geminal

trunke as proposed by Professor Tiersch proved no
better than neurectomy in offering a permanent cure. (53)
Ewing Mears 1n 1884 (51?) wrote:

11

It in any case I

believed that the morbid condition had invaded the
Ga.sserian ganglion, I would not hesitate to enlarge
anteriorly the oval foramen • • • and by traction draw
down the ganglion • • • and proceed 1n a cautious manner
to break it up or remove it 1n sections with small
blunt scissors".

Mears never performed thie operation

but in 1890 Rose (02) re~ected the mandible and floor
of the skull at the fora.men ova.le and attempted the
destruction of the ganglion with a euret.

His reasons

,.
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for removing the mandible:
"l.

Because of extensive dieease which probably exiets in th~ nerves.

2.

Increasing facility of opening the base
of the skull."

Andrews of Chicago had been at work eighteen months
dev1e1ng practically the same operation as Rose but the
latter published hie report first in the Lancet of 1890.
Thie was a mutilating operation and the resulting anesthesia showed that apparently only a portion of the
ganglion had been removed. (53)

In the same year

i
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Alexander devised a technique of approaching the ganglion through the pterygoid fossa and a similar exposure was used later by Poiriers (52) and Cushing (6).
With increasing effectiveness of relief of pain, more
concentration was centered on reducing surgical complicatione and operative mortality.
In 1891 Victor Horsle) (39) attempted an intracranial approach to avulse the posterior root of the
Gasserian ganglion as he believed this would prevent
regeneration and thue permanently relieve the pain.

It

was not known how successful his intradural approach

was, for the patient died and Horsley gave up the procedure.
In the same year Hartley (37) devised a method
for intracranial neurectomy by the temporal approach,
having practiced this operation on the cadaver for one
and one-half years before trying it on a living patient.
He claims this operation was performed six and one-half
months before Krause's operation.

The latter working

in Altona independently of Hartley arrived at the same
method practically simultaneously.

Both men approached

the Gasserian ganglion by turning down a temporal flap
and elevating the dura from the bese of the skull
effecting a satisfactory extra dural exposure. (37)
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The incision was an omega shaped one with the base
at the zygoma.

Both men originally developed this ex-

posure for the purpoee of sectioning the second and
third divisions distal to the ganglion. (37)

The follow-

ing year however Krause by the same route, operating
upon the Gasser1an ganglion, effected a complete resection and ten years later was able to report the first
case of Tr1gem1nal neuralgia which had remained symptom-free.

This was probably the first instance of a per-

manent cure of Trifacial neuralgia. (53)

The mortality

of this total resection of the Ga.sserian ganglion was
high, almost twenty-two percent, and the complications
in those who recovered were serious: kerat1t1s frequently leed1ng to ulceration and opacities of the
cornea necessitating enucleation.

The operation in
j,

generaly was in ill-repute. ( 6)

t,

i,

At about this time Cushing (6) published an articl~
in support of this operation but deplored the usual
technique.

He blamed most of the fatalities on the

amount of blood lost during the operation, and cited
the incomplete removal of the ganglion ae eauee of the
recurrences of pain, not the operation itself.

He em-

phae1xed the fact that regeneration of the peripheral
nerves cannot occur if the whole ganglion is removed.

~-
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Rose (62) in his original operation excised the
superior maxilla in order to reach the ganglion, which
again emphasizes the terrible nature of the malady
which justifies such a mutilating procedure.

In the

subsequent development of the operative method (the
pterygo1d route) which Rose and his followers later
adopted, the gangl+on was approached from below by a
trephine opening at the roof of the zygomatic fossa.
It is almost impossible, however, to remove the whole
ganglion by this route.
!'9,gen, Poirier and

Q,uens

(53) suggested the tem-

poro sphenoidal approach which had some of Rose's disadvantages in that the approach from below was extremely
blood, necessitating ligature of the internal
artery.

maxillary

Jacob in 1899 (53) described an operation in

which the infra orbital nerve of the first branch ia
located in the floor of the orbit and the skull trephinec.. and the ganglion subsequently approached and
identified by this nerve.
In 1900 Cushing (o) made use of the Hartley-Krause
approach but with more refinements.

The trephine open-

ing was low enough so that the extra dural manipulations
coul,d be carried on beneath the arch made by the middle
meningeal vessel, which was retracted w1th the dura.

An
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important step in the operation, that of leaving the
ganglion attached to the underlying portion of ite
sheath and not elevating it until the final step, was
practiced partly because of the fact that it is much
less difficult to free it from the underlying surface
of dura and bone below, than from the elastic cerebral

•

surface above, and further because the blood supply
of the structures comes almost entirely from beneath.
Cushing suggested that after the exposure of the upper
surface of the ganglion and before division of the
peripheral branches, the three nerves with the ganglion
and tr1gem1nal root should be liberated from the attachments to the bone. ( 6)
At this same time Dr. Keen was describing an operation for the peripheral resection of the fifth nerve.
(45)

He used a slightly curved incision at the lower

border of the orbit, exposing the nerve in the orbit as
well as in the face, then resected three centimeters of
the infraorbital nerve.

He then treph1ned the lower jaw

and removed five centimeters of the 1nfer1or dental
nerve, including the mental and incisor branches.

The

canal in the bone was then plugged at both ends with (46)
some of Horeley's antiseptic wool.

This procedure was

displace~ by Carnochan's more extene1ve resection from
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the foramen rotundum to the cheek.

11

Thie latter method

has held its own with more recent methods and may be
considered along side the Salzer and other intracranial
methods." (1)

Abbe in 1900 (1) contended that the

Carnochan operation if thoroughly done would rank favorably with the deeper and more serious operations.
Davis, also in 1900, (10) described a patient sixty
years old with major Trigeminal neuralgia limited to the
superior maxillary nerve.

Several operations had been

performed prior to that time but unsuccessfully, for the
pain returned.

Davie then attempted Carnochan's (10)

operation on Meckel's ganglion: hemade an opening 1n the
anterior wall of the maxillary sinus, chiseled through
the posterior wall and broke up the maxillary ganglion.
The patient was free from pain for only three or four
months.

Davis then decided to remove the superior max-

illary nerve.

He avoided the danger of hemorrhage from

the middle meningeal artery by ligating the external
carotid vessel, and prevented bleeding from the cavernous
sinus by not interfering with the ophthalmic nerve.

The

superior maxillary nerve was exposed as it paseed from
the Gasserian ganglion to the foramen rotundum.

Grasping

the nerve as it entered the bone he pulled upwards,
twisted it loose from the ganglion.

The patient recovered
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from the operation and experienced no further pain. (10)
These various surgical methods,while seeming to be
isolated efforts on the part of different men, were in
reality paving the way for one of the greatest advancements yet proposed in this field. (5)
Spiller in 1898 {63) after a careful study of the
subject suggested that resection of the posterior root
of the fifth cranial nerve would relieve the pain of a
true Trigeminal neuralgia, and that there would be no
further regeneration of the nerve.

On the strength of

this suggestion, Frazier (27) deliberately planned and

successfully carried out an extradural exposure with
avulsion of the sensory root in 1901.
Their operation consisted of avulsion of the
lateral and lower two-thirds of the posterior root,
which produced anesthesia in the second and third
divieions of the Trigeminal nerve.

The incision was

small,sickle-Rhaped within the hair line in the temporal region.

The base of the skin incision was carried

down to the zygomat1c process but no farther, for fear
of injuring the upper branch

or

the fac1al nerve

supplying the fronta11s muscle below th1s level.

The

ascending 11mb was carried beyond the hair line of the
temporel side of the forehead. (12)

4?

The skin wae completely dissected free from the
underlying f~scia, and a small nick parallel with the
zygomatlc process was made at the base in order that
the flap could be folded back in the direction of the
cheek.

The temporal fascia and muscle were then divid-

ed 1n the anterior aspect of the wound by a straight
incision carried down in the direction of the fibers
as deep as the underlying bone.

A transverse cut of

all the muscle fibers was then made at the base of the
opening along the zygomatic process, from before backward. (12)
The temporal bone was then opened with a Hudson
drill and the opening enlarged with rongeurs to the base
of the middle fossa.

The dura must be stripped carefully

to avoid laceration.

A

small opening was then made in

the dura and the arachnoid to allow the escape of cerebrospinal fluid which produced a reduction in the brain volume to allow the elevation of the temporal lobe.

The

dura of the middle fossa was carefully elevated and
approach to the ganglion was made along the floor. (22)
Further elevation of the dura revealed the third
branch as it left the foramen ovale.

The dural sheath

wae d1v1ded and the overlying dural envelope pushed up
to e~poee the gangliona

Following the posterior border
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of the ganglion, the sensory root was exposed as it
passed into Meckel's cave: cerebro-epinal fluid is
usually encountered here as the root comes into view.

By means of a nerve hook they divided or avulsed the
entire root.

The motor root was seen lying behind and

asswning a more perpendicular course. (12)
Theroetically regeneration should not occur after
resection of the posterior root, but it was not until
1904 that Spiller and Frazier (27) published their

experimental work confirming this supposition.

On the

basis of this experimental work and the ease and lowered
mortality of the temporal extra dural approach, it
seemed that the last word had been said in the treatment
of Trigeminal neuralgia, and this method became the procedure of choice, in America at least.

The ganglion was

exposed but only as a guide in locating the posterior
root which was then either sectioned or avulsed.
The mortality of root resections was much less than
that of the Gaeser1an ganglion operations, and injury
to the cavernous sinus and its contents was avoided.
The entire sensory root was sectioned including its
motor portion which in turn left a paralysis of the
muscles of mastication on the same side which of itself was not a serious consequence, compared to the
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relief from pain which the patients experienced.

There

were, however, corneal complications in about ten percent of the cases. (55)
In 1904 Spiller and Frazier (27) set forth the
advantages of dividing the sensory root, instead of
removing the Gaeserian ganglion:
1.

Control of hemorrhage.

2.

Execution ie fairly simple; exposure is
less difficult than ite removal.

3.

Avoidance of injury to adjacent structures,
cavernous sinus it not exposed to injury.

4.

Reduction in rate of mortality.

In 1899 the mortality of Frazier 1 s operation was
25.5 percent; 1901,3.5 percent and in 1921 the mortality
was almost O.

The operative risk was almost negligible

and the results were complete relief of symptoms.
The next great advance came

when in 1915 Frazier

proposed and carried out a subtotal section of the sensory root. (23) He did not report the results of his
experiment until 1925, however.

By sub-total resection

Frazier meant leaving the ophthalmic branch intact,
thus attempting to eliminate trophic keratitis.

In his

report (23) Frazier sayB that to carry out this procedure it ie ttnecessary to expose the root not only at its
entrance into the ganglion but from that point back to
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where it enters the middle fossa through an oval
space in the tentorium, that is, through ~ut its entire course in the middle foesa".

He goes on to say

that the sensory root may be avulsee, it may be severed
in its entirety or only in part, or merely cut across.
The second major modification of the SpillerFrazier operation was the conservation of the motor root,
first proposed by Frazier in 1918, (25) but not referred
to in print until 1926. (25)

Cushing in 1905 (53) had

stated that it was an anatomic impossibility to separate
the underlying motor root from the lower surface of the
But even as early as 1896 Tiffany (52) had

ganglion.

suggested such a possibility but had not carrie~ it out
clinically.
Formerly the motor root was sacrificed and invariably motor paralysis of the muscles of mastication resulted.

The surgeon was afraid he might be leaving a

fasciculus of the sensory root so removed the motor
root also. (21)

Frazier said that by exposing the sen-

sory root throughout its course one can get a good view
of the motor root which lies beneath the sensory root. (25)
He explained that although it ie not as large as a
single fasc1culus of the sensory root, with experience
the motor root could be exposed.

Then with the advent
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of the use of the electrode by Dr. Coleman, (25) the
motor root could be positively identified by watching
the temporal muscles contrD.ct on stimulation of the
motor root.
In 1921 (21) Frazier urged the adoption of the
two modifications of the original operation for" with
these refinements in technique, the radical operation
may be said to be beyond criticism.

11

Symmetry of the

face is conserved, for there is no atrophy of the temporal muscles, no deviation of the Jaw since the pterygoid muecles are intact and mastication is in no way
interfered with."
The operation was not immediately hailed as a
success because surgeons assumed difficulty of execution and a fear of recurrence. (26)

It ie true that

this operation may require more patience, as Frazier
admitted (26) but it is of sufficient importance to the
patient to justify the effort.
A still more refined method was devised by Stookey
(69) who in 1928 advocated the differential section of
the sensory root depending on the branch involved.

He

contended that such measures as sedtion of nerves in
the skull distal to the Gasserian ganglion; operations
on peripheral branches; alcoholic injections of the
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Gasserian ganglion and total section of the fifth
crenial nerve (both sen~ory and motor) are archaic.
(69)

He emphasized a point which Patrick had brought

out in 1915, (56) that at the onset of the disease
Trigeminal neuralgia never involves more than one
branch, and only later spreads to another division.
When two branches are involved they never begin simultaneously; pain of one branch always precedes pain in
a different branch.

If these observations are accepted,

then if t~e pain could be controlled in the branch or
division first involved, the patient would be permanently
relieved. (69)
Frazier and Whitehead 1n 1926 had shown that the
ophthalmic branch is really a separate nerve. (28)

They

said that the Gasserian ganglion develops as two parts,
the ophthalmic and.the maxillary-mandibular portion.
two latter fuse into one.

The

Thus both comparative anatomy

and embryology furnish an undeniable basis for the view
that the fifth cranial nerve is really made up of two
nerves, having at one time in their phylogeny separate
ganglia, separate dorsal roots, a separate entrance, and
a separate couree within the brain stem. (69)

In view

of this a conservative plan eeemed justified, that 1s,
cutting the maxillary fibers and then if the ophthalmic
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pain persists, cutting these fibers as a last re~ort.
(6q)

By differential section 1! meant cutting only

thos,e f1bere central to the ganglion in which the pain
was primarily located.

The partial section of the

tr1gem1nal sensory root by temporal approach ae perfected by Spiller and Frazier from the Hartley-Krause
operation for the relief of Trigeminal neuralgia, ha~
been acclai~ed the most perfect operation known to
surgery. ( 35)
A certain degree of morbidity however, led Dandy

to search for a better approach for the section of the
sensory root. (9)
approach.

In 1920 he bega.n the sub-cere-oellar

His reasons for such a procedure:

(9)

1.

Sensory root can be reached at the pons
through a bloodless path beneath the
cerebellum.

2.

Sensory root can be divided either partially or totally.

3.

Partial section of the sensory root at the
pons is now advocated exclusively.

4-

Advantages of partial section by the route
here proposed are:
(1)

Immediate poet-operative corneal
digturbances are uniformly absent.

(2)

Motor root always preserved.

(3)

Corneal reflex ie usually preserved.

(4)

Approach 1e bloodless after the dura

has been exposed.
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5.

Motor root is always preserved since it is
a safe distance from the sensory root.

6.

There is no sacrifice of lacr1mation.

?.

If the neuralgia is due to a tumor it ie
discovered by the cerebellar approach.

In 1937 Hyndman (41) made a comparative study of
the two chief surgical procedures now in use for the
relief of Trifacial neuralgia.
Sub-temporal route
Surgery: Universally used.
Perfected by Frazier, Adson, Stookey•

Hazards:

Bleeding more troublesome, the middle
meningeal artery offering difficulty.
At times nece~sary to manipulate the
motor root

Advantage: Operation largely extra dural.
Cerebellar route
Surgery:
Hazards:

Almost exclusively used by Dandy.
Petrosal vein easily injured.
VII nerve always in a vulnerable
poeitionQ If torn the injury 1s
permanent and irreparable.

Advantage:No manipulat1on of the motor root
is necessary.
Hyndman (41) came to the conclusion that many of the
discrepancies in the results obtained by different
surgeons may be due to the degree of avulsjon of the
root when the hook or hook knife 1e ueed, of which the
surgeon is not cognizante

He designed a gu.illat1ne
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knife which obviates this difficulty when making
section at the pons.

From purely surgical cone1der-

atione, he prefers the cerebellar approach; from physiologic consideration, he felt that there 1s little difference when comparable sections a.re made in the root, eo

far as e1the:r the formation of cornee.l ulcers or retention of sensation is concerned. (41)

He goee on to say

that surgeons should be skilled 1n making both approaches
and the choice should be determined by careful pre-operative examination.

Indications and contra indications

for the approaches should be evaluated for each given
(41)

CEl80•

Partial section of the root can be done so as to
eliminate the pain crises at least in the second and
third branch distribution and yet with sensation loss
in the face so small as to be entirely unnoticed by the
patient.

(41)

Hyndman I s opinion is that when dealing

with pain of the second and/or third branch, total
eection is an unnecessary mutilation and must be considered obsoletea
A

relatively important by-product in the develop-

ment of the cerebellar approach was the disclosure of

gro~s etiologic lesions.

(9)

In the first two hundred

caees, Dandy (9) found ten cases of tumor of the
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cerebello-pont1ne angle.

In another series of two

hundred and fifty cases, he found eighteen tumors of

the cerebello-pontine angle.

In 1939 he said that in

five per cent of cases the pain is due to a tumor. (35)
In another five percent the pain le caused by an aneurysm of the basilar artery; in nearly all others, "to a
vascular anomaly causing pressure on the sensory root.
(35)

11

In 1941 he found about ten percent of the cases or

Trifacial neuralgia to be due to a tumor of the cerebellopontine angle.

Cushing, however, wae always opposed to

the cerebellar approach and in 1920 said that these
tumors produce neuralgias relatively infrequently, and
none are characteristic of true Tr1gem1nal neuralgia.

(7)

Hamby, however, agrees with Dandy that the sub-

cerebellar approach can be done safely and should be
done 1n cases of suspected tumors and in young 1nd1v1duale, reserving the temporal approach for elderly
patients. (35)

At the present time the method of approach

ie a debatable subject, but the vast majority of surgeons

are continuing to use the temporal method as advocated
by Frazier. (67}

One of the chief obJections to the section of the
posterior root or the fifth cranial nerve is the loss
of touch as well as the sensation of subjective numb-
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ness in the face.

This is a common occurrence in both

the Frazier-Spiller and Dandy operations.

This disad-

vantage has been apparently overcome by the technique
of Sjoqvist, in which the bulbo-spinal root of the
fifth cranial nerve has been sectionedQ (65) In 1937
he reported the successful performance of this operation in a number of cases and subsequently in 1938 gave
further proof of its practicability and physiologic
basis.(65)
The technique of this operation as described by
SJoqvist 1s essentially as follows.

A unilateral ex-

posure of the posterior fossa 18 made, the dura opened
and the cisterna magna drained.

The tonsil of the

cerebellum is retracted upward, exposing the vague
roots as they emerge from the medulla oblongata, dorsal
to the olivary eminence.

A rhomboid incision is made

into the medulla to a depth of three to three and onehalf centimeters at right angles to the axis on a level
with the last vagal filament beginning four to five
millimeters lateral to the vagal filament and ending
one millimeter from 1t.

The seotion is so placed that

it avoids the restiform body and the nucleus of Burdaoh.
It 1a sufficiently low to spare the vagal fibers. (65)
The results of a reported series of cases numbering
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about twenty has proven his premise, namely, that pain
and temperature were lost in the entire distribution of
the fifth nerve while touch sensation was preserved.

(35)

H1s experiences have been confirmed by Kessel,

one case: Rowbotham, three cases; (63) Jackson and
Ironeide, one case. (42)
Reeently seven cases were operated on by the
Shoqvist technique at Philadelphia.

In only one

patient was the operation for Trigeminal neura.lgia;
the other six were for carcinoma of the face.

The re-

sults in all seven were satisfactory: pain sensation to
pin prick up to a pressure of forty grams was completely
abolished in six of the seven patients in the distribution

ot all three branches of the fifth nerve.

The seventh

patient had complete analgesia in one branch and partial
analgesia in the second and third branch. (33)
The loss of temperature corresponded closely to
that of pain seneation.

None of these patien~s were

able to differentiale clearly between bo111ng and ice
cold water.

However, all seven could notice some v~gue

temperature sensation. (33)

Touch sensation was grossly

preserved and subjective numbness was absent in all but
one patient.

Deep pressure and vibratory sense were

normal in all patients, as well as taste and smelle (33)
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The corneal reflex was absent 1n all seven patients
following the operation; corneal sensation to touch with
graded hairs was absent up to eight or ten grams weight
per square millimeter.

Such pressures were interpreted

as itching or vague touch without disagreeable sensation.
In three patients twenty grams per square millimeter
were interpreted as painful.

Spontaneous winking was

unaffected in all patients and was equal on the two
sides. (33)
In brief the essential results of Groff and Lewy's
(33) work were complete loss of pain and temperature
sensation in those areas supplied by the fifth cranial
nerve, and loss of corneal reflex.

Touch sensation was

grossly preserved and there was no subjective numbness
in any of the seven patients.
Various complications described in the literature
as a result of this operation include:
1.

Paralysis of recurrent laryngeal nerve.

2.

Headache.

3.

Nystagmus.

4.

Difficulties in swallowing and mictur1t1on.

5.

Involvement of the subthalmic tract.

6.

Ataxia.

7.

Corneal reflex is abolished in every case. (33)
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The technical difficulties of this operation are
few if one has a thorough knowledge of the anatomy of
this region.

The site fro section of the bulbo-spinal

root is relatively superficial and easily exposed.

The

posterior inferior cerebellar artery is the only vessel
which must be displaced and this is true only 1s a few
patients.

The vagus nerve is the landmark for the

section, but should not be handled. (33}
The advantages of this operation are:

(33)

1.

Pa.in and thermal sense are aboliehed without
loss of touch sensation.

2.

Subjective numbness ls absent an~ because of
its absence post-operative paresthesias
may be prevented.

3.

In all instances the motor root 1s preserved.

4.

The operative technique ie not difficult.

The disadvantages as listed by Groff and Lewy: (33)
1.

The corneal reflex is always abolished.

2.

Complications may arise from damage to the
restiform body, nueleus of Burdach, sp1no=thalm1c tract and recurrent layrngeal nerve.

3.

From a technieal view tr--e operation 1s more
difficult in a patient with a th1ck neck.

Groff in his article (33) admits that the operation is
still in the experimental stage and does not show much
enthusiasm for it.
In 1940 Grant, Groff and Lewy (34) presented more
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evidence regarding tractotomy.

Four.· more patients

with Tr1gem1nal neuralgia were treated by this method
with results similar to those in 1939. (33)
No.

Age Diagnosie

Duration

Location

Char. of E_ain

1

49

T.N. left

2

2 and 3

Paroxysmal

2

56

T.N. rt.

2

2

H

3

63

T.N. left

1

3

ll

4

?3

T.N .. rt

1

2 and 3

II

Grant and the others (34) conclude that the bulbospinal root of the fifth cranial nerve at the level of
the junction between the middle and lower one-third of
the inferior olive contains primarily fibers for pain
and temperature, but no fibers of deep pressure sense.
A few fibers representing touch are probably conveyed by
this portion of the root. (34)
The arrangement of the fibers of the three divisions
in the descending bulbo-spinal root seem to indicate
that the f'ioers of the third branch are situated in the
dorsal part of the crescent with fibers for the tongue
and lip at its superior-medial tip; the fibers of the
first division ventral and the fibers of the second
division between the two.

To preserve the first branch

the incision should begin two or three instead of one
millimeter dorsal to the last filament of the vague
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nerve. (34) S1nce this is a relatively new method of
treatment there has not been time to give it a true
therapeutic trial. But with more and more surgeons
experimenting with it, tractotomy may in the future
present a simpler cure for Trigeminal neuralgia.
Of the many other methods advocated for the
treatment of Trifacial neuralgia, sympathectomy seems
to me to be of sufficient importance to warrant some

discussion.

In 1919 Pleth (58) had a patient with

glaucoma of the left eye and also a left-side true
Trifacial neuralgia, mostly of the first branch.

He

resorted to a cervical sympathectomy and in less than
three months the severe neuralgia had disappeared and
did not return.

He also injected alcohol at all points

of exit of the fifth nerve from the skull.

He observed

immediate relief of pain which is not the rule with

sympathectomy alone.

Pleth records uniformly good

results in a series of more tha·n fifty eervioal sympathectom1es with or without the deep pr superficial
alcohol1c injections; there was not a single fatality.
Perhaps this treatment indicates a vaso-constr1ct1on

action in the etiology. (58)
Peet in 1929 (57) was using sympathectomy for relief of atypical neuralgias.

Flothow in 1930 (18)
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described a left dorsal gangl1onectomy with removal
of the stellate and second dorsal ganglion.

The

patient recovered uneventfully from the operation and
was entirely free from pain to the time thie article
was writte, one year later. (18)
McKeehnie in 1933 (50) reported a case of Trigeminal neuralgia cured by sympathectomy.

He removed

the superior cervical sympathetic ganglion, divided
the sheath of the internal carotid artery to catch any
ascending sympathetic fibers.

He chose this rather

than removal of the stellate ganglion.

There was no

recurrence of pain six months later.
There has not been much recent work along this line
for treatment of Trifacial neuralgia, because the more
radical surgical procedures are known to produce a permanent cure and with continued use the mortality ie
practically negligible.
(
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SURGICAL COMPLICATIONS
Occasionally facial paralysis (typical Bell'e
palsy) occurs as an untoward result of operations on
the Gasserian ganglion or its sensory root. (43)

To

date there is no definite explanation, but there are
numerous theories regarding this phenomenon.
Taylor (43) suggested the relationship of the
greater superficial petrosal nerve to the petrous
portion of the temporal bone as a possible cause.

It

is not unreasonable to assume that this nerve, the
petrosal, may be pulled upon in elevating the dura
mater from the petrous portion of the temporal bone,
and the traction communicated to the seventh nerve
near the geniculate ganglion 1n such a manner as to
give rise to injury of this nerve.

However, a simple

infective origin cannot be eliminated. (43)
Adson (3) believes that the paralysis 1s a result
of detachment of the dura fr-om the petrous portion of
the temporal bone with profuse bleeding, and that the
blood entering the facial canal 'through several small
bony openings may cause a facial paralyRis. (3)
It is quite possible that each of these theories
is

correct, and that there are multiple etiologic

factors concerned in this phenomenon-instead of one
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isolated factor being responsible in every case.
Another surgical complication, corneal lesions,
1s still seen more often than is necessary. (55)

A

few surgeons still persist in cutting all three
branches of the trigeminal nerve, although they know
full well that keratitis is almost certain to occur
with sectioning of the ophthalmic branch.

Occasionally

Trifacial neuralgia does begin in the ophthalmic division, in which case the ophthalmic branch must be cut
to secure relief from the pain.
Pannabecker in 1943 (55) lists two major types of
eye complications following avulsion or section of the
first divieion: neuroparalytic keratitis and exposure
kerat1tie.

The former ie a disease entity with char-

acteristic vasod1latat1on, changes in the corneal epithelium, central edema, vesiculation, erosion of
vesicles and usually vesiculation.

Serious sequelae

are hypopyon;, perforation, staphyloma, panophthalm1t1s
and leukoma. (55)
Exposure keratitis is a degenerative condition due
to desiccation resulting from loss of corneal reflex.
Characteristic findings are desiccation, fissure, exfoliatlon, and keratinization of the e1pthel1um.

Se-

quelae are secondary infection, ulceration, hypopyon,
perforation and panophthalm1tis.

The lesions are pro-
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gressive if not treated.

Corneal anesthesia can be

expected in all cases in which a complete rhizotomy
or an incomplete rhizotomy involving the first division is done.

If this is the case the patient should

receive prophylactic treatment, that is, protection
of the cornea by either sewing the eyelids together
or wearing a shield.

He should be dismissed from the

hospital with instructions on the proper care of his
eye and frequent check ups with the ophthalmologist.

I[
,I,,.
!
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CONCLUSION

After a study of the problems pertaining to Trigeminal neuralgia, which has been resolved for the most
part into a critical analysis of the work of outstanding
pioneers in this field, the following conclusions are
presented.
Although the etiology is still unknown a definite
diagnosis may be made and effective treatment given.
In spite of this, however, it is in accordance with
medical practice to seek the answer to an unknown etiology.

So the challenge to research lies in this phase of

",
I
I

ll·':

the problem, inasmuch as the disease could perhaps be
prevented if its cause were known.

Medical science has

much to build upon from the contributions made by out-

1::..

1,

~

standing medical practitioners of the past, and it 1s
not too much to hope that eventual success will come to
patient research in this field.
In respect to treatment I have shown that while
medical treatment 1s for the most part palliative, a
surgical treatment is definite and sure, having been
perfected to such a degree that the operation is

iI
I

practically free from danger, and does offer a permanent cure.

I
I

l
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